Egg albumin is often used as an example of an "ideal" protein in human nutrition . It has a very high ratio of essential amino acids to total amino acids present. Because of egg's high nu tritional value to humans, BLOCK and MITCHELLI1) introduced the idea of chemically scoring proteins by comparing their amino acid composition against that of whole egg protein.
While an egg protein standard has a good amino acid pattern and been used for years in human nutrition, egg white also contains a number of proteins with antinutritional properties. Egg white proteins have been thoroughly characterized.2) Egg white contains many protein types which have a long list of recognized antinutritional properties. These include avidin (an antivitamin for biotin), transferrin (which binds iron) and a variety of protease inhibitors among which are trypsin inhibitors.
Properties of the inhibitors vary with the type of avian egg species and the animal being fed. Egg white has been tested in numerous animal diets. Spray dried egg white has been used as a control diet in studies with channel catfish with no apparent ill effects and gives excellent growth.3,4) However poor performance has been recorded for lobsters. Table 1 .
Trypsin activity Assay Antitryptic activity was measured by using the Casein Digestion Method described by LASKOWSKI.12) One gram of casein was suspended , in 100ml of 0.1M phosphate buffer (final pH 8.2). The casein mixture was then heated in boil ing water for 20min. Crude (porcine) trypsin (0.025g) was added to 100ml 0.2M Tris buffer. Enzyme solutions were pipetted in 15ml pyrex centrifuge tubes in a series of increasing volumes (0.2, 0.4, 0.6, 0.8 & 1.0ml respectively). All tubes were brought to a total volume of 1.0ml, with 0.2M Tris buffer. One ml of casein solution was added to all tubes, and after, 20min 3ml of,tri chloroacetic acid (TCA) was added to each tube in the same order to stop the reaction. The tubes were then shaken, to mix, allowed to stand for 1h and centrifuged for 20min at 7000rpm (Sorvall RC-58 Ultracentrifuge). The same pro cedure as described above was followed using either l% solution of spray dried egg white or 1% cooked egg white, in place of casein.
Optical density of the supernatant was read , on a spectrophotometer (Beckman DB). Readings of percent transmission at 280nm were corrected Table 3 shows a comparison of the essential amino acids in lobsters, casein and egg.
Trypsin activity levels as represented by % transmission, appear in Fig. 1 . At>0.4ml of trypsin, activity was greatest in the casein standard, followed by cooked egg white, with the lowest activity level in ICN egg white sample indicating casein had the least supression of trypsin activity.
Discussion
Previous reports in which lobsters were fed egg protein diets indicated poorer growth rates than when casein diets were fed.5,9) This differences in growth rates is surprising since egg is considered a better quality protein source than casein.
In this study, we tested whether egg white contained antinutritional factors which had a greater in fluence on growth than protein quality. japonicus, increased both growth and total pro teolytic activity.15) Digestion in lobsters may be influenced by other factors in addition to digestive enzyme ac tivity. Studies of microflora in aquatic invertebrates has suggested bacteria may be an im portant part of overall nutrition. [16] [17] Nutri tional studies of aquatic animals under aseptic conditions have been achieved for a few planktonic organisms18,19) but are not currently possible for lobsters. Bacteria are ubiquitous in an aquatic environment and their role in lobster nutrition is unknown; however, their potential contribution may be eliminated by the presence of antimicrobial proteins in egg white. A better understanding of digestion is necessary before effects of processing can be fully understood.
